In recent years an increasing amount of theoretical and experimental data regarding the electronic structure of metal clusters have become available. I In addition, there are predictions of the geometrical structure, 2 but only a few experimental approaches really determine these geometries. 3 Vibrational spectroscopy of gas phase metal clusters is a potential source of structural information, especially if enough modes are observed for a complete analysis. Experimental methods like laser fluorescence spectroscopy4 or resonantly enhanced multiphoton ionization,S which obtain sufficient resolution for vibrational analysis, are mostly restricted to very small clusters such as dimers and trimers. 6 Photodetachment spectroscopy with fixed frequency lasers allows the examination of anionic and neutral ground states and the excited states of the neutral cluster.
7 C. W. Lineberger's group has recently determined the vibrational frequencies and parameters of the potential curves of gr()und states of the neutral and negative charged Au dimer.8 The use of a hemispherical analyzer limited the resolution to 6-9 meV and the anion temperature of about 350 K caused the appearance of several "hot bands," which further complicated the analysis.
To obtain higher resolution and lower temperatures we combined a laser vaporization source, producing jet-cooled anions, with a zero electron kinetic energy spectrometer 9 (ZEKES) (Fig. 1) . This method has the advantage of high resolution 9 ,lo since only electrons oflow kinetic energy are detected. The cluster source is described in detail elsewhere. 11 The mixture of neutral, negative, and positive Electrons from a selected bunch of aQions are detached by a frequency calibrated l3 pulsed tunable laser. The interaction area is carefully shielded against external magnetic and electric fields. After -300 ns electrons with higher kinetic energies ( > 2 meV) have left the interaction region and now an extraction voltage ( 1 V) is applied to the upper electrode. A spectrum is obtained by recording the electron intensity while tuning the laser wavelength. We achieved a FWHM of individual vibrational lines of 1.5 meV (Fig. 2) .
Our first results studying Au 2 -are displayed in Fig. 2 . The transitions are easily assigned: There is a change in the vibrational spacings from roughly 190 cm -I to 150 cm -I at -1.93 eV, indicating the difference between transitions from the ground state of Au 2 -to excited vibrational levels of AU 2 and transitions from excited states of the anion to the ground and excited states of the neutral, respectively. In addition, the relative intensities of the O-v" (v" = 1,2,3) lines vary, depending on the expansion conditions (i.e., temperature), while the v '-O(v' = 0,1,2,3) have a constant intensity distribution. The spacings and intensities are listed in Table  I .
Note the strong increase of the electron intensity at the 
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